L ong before the double helix was discovered in 1953, biochemists vied to determine the enigmatic nature of DNA. As early as 1914, chemist Walter Jones wrote (in his monograph Nucleic Acids) that the macromolecules "constitute what is possibly the best understood field of Physiological Chemistry". Cytologists, geneticists and even physicists, however, also co-authored the story of DNA.
In Unravelling the Double Helix, medical historian Gareth Williams illuminates key research in the 85 years between the discoveries of nuclein, as it was first known, and the double helix. He refreshes a familiar chronicle by ending there, rather than using it as a stepping stone to the Human Genome Project, epigenetics or gene editing. Moreover, he eschews the 'mountain top' approach -featuring individuals synonymous with major advances. Instead, he shines a light on lesser-known scientists struggling, as philosopher Bertrand Russell put it, to bring into the world "some little bit of new wisdom".
Williams starts in 1868, the beginning of a biochemistry golden age. Biologist Friedrich Miescher, working with physiologist Felix Hoppe-Seyler in Tübingen, Germany, was then developing a technique for isolating cell nuclei from the white blood cells in pus. He extracted a strange, fluffy substance from the nuclei, dubbing it nuclein. Moving to Basel in his native Switzerland, he determined its chemical formula using nuclei from salmon sperm. A decade later, cytologist Walther Flemming was studying division in salamander cells by staining them with dyes; he revealed coloured threads that he called chromatin (chromosomes). In 1882, he showed with great clarity their behaviour in the replication processes of mitosis and meiosis.
Genetics enters the picture in 1900, when abbot-scientist Gregor Mendel's research on principles of inheritance was rediscovered GENETICS Winding road to DNA Jan Witkowski lauds an account of the half-obscured scientists whose work helped to reveal the double helix. 243-246; 1942) .
The contributions of cytology continued in the early twentieth century with the work of Walter Sutton. (Williams could also have mentioned Nettie Stevens and William Cannon.) They recognized that the distribution of chromosomes during mitosis and meiosis mirrored what was expected of Mendel's hereditary 'factors' , and showed that specific chromosomes were associated with sex. The fusion of genetics and cytology came in the 1910s, when Thomas Hunt Morgan and his colleagues mapped the chromosomal locations of fruit-fly mutations.
Physicists' work in the field was at first theoretical. In 1944, Erwin Schrödinger published What Is Life?, which built on work by biophysicist Max Delbrück to suggest that genes were "aperiodic crystals". This influenced physicists including Francis Crick and Maurice Wilkins (see P. Ball Nature 560, 548-550; 2018 ) . But physics really entered the fray when X-ray crystallography was harnessed to study biological macromolecules.
That 
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A singing, dancing Universe
Jon Butterworth enjoys a celebration of mathematics-led theoretical physics. M athematics is an immensely powerful tool for understanding the laws of the Universe. That was demonstrated dramatically, for instance, by the 2012 discovery of the Higgs boson, predicted in the 1960s. Yet an ongoing, often fervid debate over the direction of theoretical physics pivots on the relationship between physics and maths -specifically, whether maths has become too dominant.
The worry -expressed by a number of theorists and writers over several decades -is that theoretical physics has become a monoculture too focused on a small clutch of concepts and approaches. There are a few errors -inevitable in a book of such scope. Williams writes, for instance, that biochemist Linus Pauling took a "surprisingly long time" to recognize that his proposed three-strand structure of DNA was wrong. In fact, at a meeting before the publication of the true, two-strand structure (J. D. Watson and F. H. C. Crick Nature 171, 737-738; 1953) , Pauling remarked that the discovery "may turn out to be the greatest development in the field of molecular genetics in recent years". And, on occasion, the scope is too broad. The tragic figure of Nikolai Vavilov, the great Soviet plant geneticist of the early twentieth century who perished in the Gulag, features prominently, but I am not sure how relevant his research is here. 
